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Background
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Artificial Photosynthetic Biohybrids is a Viable Way
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Key factors in the hybrid systems (Biological foundation)

1. Light energy capture and Photo-induced electrons（Materials）
2. Electron transfer (From material to bacteria)

3. Specific pathway activation（Biosynthesis）
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Our Tools：Conjugated polymers



9

Conjugated polymers：Ideal Biological Interface materials
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Artificial Photosynthetic Biohybrids：
Photosensitizer combined with non-photosynthetic microorganisms
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Solar-powered Multi-organism Symbiont Mimic System 
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Photosynthesis: Enhanced Light Capture and Energy Conversation
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Photosynthesis: Enhanced Light Capture and Energy Conversation
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Improved the Products Exchange and Utilization Between Cells
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Intercellular Directed Electron Transfer and Injection：
From CO2 and N2 Fixation Modules (Syn and R. palustris) to Biosynthetic Modules (B. 

licheniformis)
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Improved the Bacitracin A synthesis
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Summary and outlook

⚫ We developed a novel biohybrid system based on panchromatic polymer dots–

bacteria for photosynthetic CO2 reduction into acetic acid

⚫ We constructed solar-powered multi-organism symbiont mimic system and

created a new path to synthesize bio-functional polypeptides utilizing CO2 and

N2 as carbon and nitrogen sources.
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Summary

◆Efficiency

Further development of high-performance photoelectronic materials 

compatible with biological components is essential to improve system 

efficiency.

⚫ Stability

Optimizing the material–microbe interface and exploring better 

biohybrid construction strategies are key to enhancing system stability.

⚫ Applicability

Expanding product scope toward higher-value chemicals and 

considering device integration and engineering design will promote 

practical application.
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